S. Song) 2 1. The electrochemical surface area (ECSA):
The electrochemical surface area (ECSA):
The double layer capacitance (C dl ) was measured in the non-Faradaic potential range to estimate the electrochemical surface area (ECSA) of different electrodes according to equation:
where C s is the general specific capacitance with 0.040 mF cm −2 in 1 M KOH solution. 
DFT calculation
The Gibbs free energy change can be expressed as
where U is the potential measured against reversible hydrogen electrode (RHE) at standard conditions.
The theoretical overpotential is then readily defined as: ηOER = max[ΔG1, ΔG2, ΔG3, ΔG4] -1.23 [eV] (S10) Figure S1 . The schematic illustration for the preparation of pre-catalysts. Figure S10. The stability test at 1.5 V for 48 h. To further evaluate the good long-term stability, the chronoamperometry experiment was carried out at 1.5 V for 48 h in Figure S10 .
The catalytic activity retention is as high as 80.1% after 48 h, indicating high stability of P/Mo-Co 3 O 4 @CC. Figure S13 . The EPR spectra before and after stability test. Figure S14 . The content of PO 4 3in measured electrolyte before and after stability test. [1] The content of this element is too low to be detected. 
